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1 1. Basis of the report 

[7! With regard to the elements of the international application:* 

f~| the international application as originally filed 

E*3 the description: 

pages 2-15 , as originally filed 
pages 1 , filed with the demand 

~ , filed with the letter of t 



13 the claims: 

pages 16. 17 , as originally filed 

m , as amended (together with any statement) under Article 19 
m , filed with the demand 
, filed with the letter of. 

53 the drawings: 

pages 1 , as originally filed 

pages , filed with the demand 

filed with the letter of . 




| | the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

, filed with the letter of _ 



yag^o , > *«~** « • — 

2 With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
■ which the international application was filed, unless otherwise mdicated under Ms itern. 

These elements were available or furnished to this Authority in the following language English which is: 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. □ The amendments have resulted in the cancellation of: 

PI the description, pages , i 

PI the claims, Nos. ^ 

PI the drawings, sheets/fig . 

»» 21 7 r eD lacemmt s h- contalnlngsuch a.nendments w u*t be referred to under item 1 and annexed to this report. 
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rv . Reasoned statement under Article 35(2 ) with regard to novelty, inventive step or maus^ applicability; 
citations and explanations supporting such statement 



Inventive step (IS) 



Industrial applicability (IA) Claims "| -7 



Claims 



YES 
NO 



Citations and explanations (Rule 70.7) 



The following documents have been cited in the International Search Report 

D1:JP 2000328004 A 
D2: JP 8143818 A 
D3: US 6204202 B1 
D4: JP 5315319 A 

The cited documents deal with dielectric thin films and methods for their preparation. 

The cited documents do not anticipate . the -j""-^^ ^fthe resSfsTfhe 

"lE^St^ t0 ^ — ^ inVO,Vin9 " 

inventive step. 

t shall be mentioned that the Internationa. Search Report has not been established by this 
authority acting as the International Preliminary Exam.mng Authonty. 
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ULTRA-LOW DIELECTRICS FILM FOR COPPER INTERCONNECT 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to an ultra-low dielectric film for a copper 
interconnect, in particular, to an porous film prepared by coating with an organic 
solution containing a polyalkyl silsesquioxane precursor or its copolymer as a 
matrix and acetylcyclodextrin nanoparticles as a template and followed by 
performing a sol-gel reaction and heat treatment at higher temperature. The 
present films may contain the template of up to 60 vol%, which is due to the 
selective use of acetylcyclodextrin, and have homogeneously distributed pores 
with the size of no more than 5 ran in the matrix. In addition, the present films 
exhibit an ultra low dielectric constant of about 1.5, and well-defined closed pores, 
so that thus being considered as a good ultra-low dielectric film for a copper 
interconnect. 

DESCRIPTION OF THE RELATED ART 

Due to the recent request for semiconductors to have the properties of high 
integration and high speed, the critical dimension is on the drastic decrease. Low 
dielectrics, fabricated with aluminum liner and silicone oxide membrane (SiOa, 
7c=4.0) and fluoro-silicone oxide membrane (fc=3.5) as interlayer dielectrics, have 
been recognized as an excellent semiconductor device having high integration and 
high performance. However, such low dielectrics show serious shortcomings that 
signal delay due to delay of RC [expressed as multiplying a resistance (R) of a liner 
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